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of coffee are put in tierces holding about 800 pounds, 
and mostly shipped to England-the poorer grades 
and" tringe" into barrels or bags for this country. 

I have given a description of the machinery which 
I saw in operation on the plantations. There are im
proved machines, I am told, but they are said to fur
nish no better results than the old ones. 

They based conclusions upon surface indications and I There are three large village sites in and about the 
did not thoroughly excavate in the mounds, graves, or 

I 
fortification. The most important one occupies the 

village sites of the people whom they attempted to de- low bottom land bordering upon the Little Miami 
scribe. River. The second is upon the high hills to the east 

In concluding this article, I wish to acknowledge my 
indebtedness for information and other courtesies to 
John H. N osworty, the" busher" of Somerset planta
tion. 

Good work has been done by Messrs. Squier and (three hundred feet above the river) and is surrounded 
Davis in 1844-46, by Professor Putm1.m, Dr. Metz and by the walls of the southern portion of Fort Ancient. 
the Madisonville Historical Societ} in the Miami Valley, The third lies upon the plateau a half mile north of the 
by Messrs. Fowke and Reynolds under the direction of structure. In the two former sites are numerous graves 
the Bureau of Ethnology in the Scioto and Muskin- in small groups of from six to twenty. We herewith 
gum Valleys, by Prof. G. F. Wright in the glacial present an illustration of the graves as they appear in 
drift, and by Professor Putnam in various parts of the groups, and two of the skeletons when the grave has 
State in the interest of the World's Columbian Exposi- been opened. The ground above these graves contains 

RECENT ARCHlEOLOG ICAL DISCOVERIES tion. From an inspection of the collections and re- fragments of refuse, such as pottery sherds, animal and 
IN OHIO.* ports of the institutions named it will be seen that a fish bones, broken implements and ornaments, etc. In 

great deal of work has been projected in certain coun- exploring, the location of graves is ascertained by 
FOR many years there has been considerable specu- ties. But with all the labors of �he individu�ls naIll:ed, �hrustinS' a long sharp-pointed iron rod �hrough the 

lation in scientific circles concerning the movements of I s
ome of the. largest . and most Important village SItes lUte�ven�ng three feet of loam. If a stone IS .struck th.e 

aboriginal man in the Ohio Valley. In fact, little was and cemeterIes remam unexplored. rod 18 shifted from one place to another untll the POSI-

WORLD'S FAIR CAMP AT THE HOPEWELL EARTHWORK, ROSS COUNTY, OHIO. 

knoWn about the real primitive man, but much know-' In 1887 three of us made up our minds to devote 
ledge was assumed regarding a mythical people called several seasons to archreological work. Accordingly we 
the" Mound Builders." From meager investigations took the field in the spring of 1888 and continued, with 
of the few interested in archreolpgy it was supposed but few interruptions, until the first of April. 1891, when 
that the mound builders erected stone walls, possessed we ceased exploring at our own expense and entered 

. a knowledge of geometry, knew the value of metals, the service of the World's Columbian Exposition. Dur
employed a written language, and, in short, were suffi- ing this period of three years we had employed from 
ciently advanced in arts and trades to be considered five to fifteen men, projected work in eight counties, 
civilized. Recent explorations by various institutions examined upward of two hundred fortifications, 
and individuals have corrected these prevailing errone- mounds, and village sites at a total expense of about 
ous impressions. $12,000. The collections which were made comprise 

With all the interest manifested in American archre- some twenty-one thousand objects. and were loaned the 
o1ogy, no thorough work was projected in the field un- Smithsonian Institution, where they are now on exhi
til·ten years ago. Then the Peabody Museum, the bition. 
Bureau of Ethnology of Washington, and several citi- In July, 1889, we located at Fort Ancient, in Warren 
zens of Ohio awakened to the importance of the sub- County, O. Excavations were carried on until the 
ject and began an extensive examination of ruins and close-of October of the same year. In April, 1891, when 
camp sites according to the methods observed by in the service of World's Fair, we returned to the fort 
English and French archreologists. A great deal of and investigated upon a larger scale than in previous 
literature previously published upon the subject had years. The fort itself has been frequently described and 
attracted widespread attention, but was valueless bfl- the readers of the SCIENTIFIC AMERICAN are doubtless 
cause the authors were inexperienced in field work. familiar with its characteristics ; but the village sites 

and graves found near the structure are of unusual 
• For most of the accompanying illustrations we Me indebted to the character, and hence it might be well to add a few 

Oallfornia Magazine. words concerning them. 

tion of the stone is known. In the village site 
bordering upon the river three groups were discovered 
about one hundred yards from each other. Seven 
graves constituted the group farthest up stream, 
fourteen were in the middle one, and seventeen 
lay in the southern cemetery. As will be seen 
by the illustrations, the graves are not parallel. In
terments were doubtless made from time to time. None 
of the graves had a stone floor. From their appear
ance we would judge that the friends of the deceased 
excavated to the extent of seven by thrE'e feet, continu
ing the hole until a hard blue clay underlying the sur
face loam was reached. The body having been de
posited, large limestone slabs were transported from 
adjacent creek beds and placed upon each side, at the 
head and at the feet. Earth thrown against the stones 
held them in position. The slabs were, of course, upon 
edge and had been selected as near as possible of a uni
form size. Longer stones were rested from one side to 
the other across the grave to serve as a covering. We 
never found stones which had been dressed. The 
graves at the time of the interment were hollow, but 
because the stones did not fit closely, a great deal of 
earth in after years filtered in between the crevices . 
It is very rare indeed to find a grave which is still hol-

GRAVES AT FORT ANCIENT-SOUNDING FOR GRAVES WITH AN IRON ROD. 
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low ; nearly all of them are at least partly, if not en
tirely, filled with earth. 

In the tumuli, ornaments, ceremonials or implements 
usually accompany the skeleton. In the graves the 
burials are characterized by a lack of such objects. 
The only exception to this rule is in the case of chil! 
dren. A large percentage of the graves are small and 
contain the decayed remains of children varying from 
two to twelve years of age. In nearly all of their graves 
the love of the mother for the child was evinced in neck
laces of beads, shell ornaments, pendants, and other 
simple toy-like objects. 

In 1889 many interments were found in single graves 
in the same village site. Broad trenches were carried 
from the fence of the Little Miami Railroad to the 
bank of the river, a distance of two hundred yards. 
Our plan was to work ten men abreast, making each 
trench forty feet in width and three feet in depth. 
Six or seven trenches were run and some four mont.hs' 
time occupied in the work. Places exist in the field of 
one hundred to two hundred feet where there was no 
debris. So it was necessary to dig over the entire 
ground. 

A great many spots were found fifteen or twentyfeet 
in diameter upon which habitations had been erected. 
In such places ash pits were found and refuse heaps 
extending as far as six feet below the surface. The 
ashes having a remarkable preservative power con
tain perishable objects like fish scales and bones of the 
smallest birds and animals, pieces of cloth, buckskin, 
etc. When a death occurred in the family the remains 
were frequently interred in the ash pit. In ash pit 
burials no stone slabs surround the skeleton. We are 
unable to say whether the family lived in the lodge 
after the burial. Recently, when on an expedition in 
southern Utah, we learn6d that the Navajo Indians 
always bury tneir dead in the same lodge where the 
subject lived and leave the lodge standing, but the 
survivors move and erect a new home. Possibly the 
aborigines at Fort Ancient observed the same custom. 

Near the mouth of Cresar's Creek, seven miles up the 
river, we worked during the month of August, 1891, 
upon the farm of Mr. Hiram Taylor. Stone graves in 
groups exactly like those at Fort Ancient were discov
ered upon the high ground overlooking the valley. 
There was also a mound surrounded by a village site. 
The tumulus was but eight feet high and sixty feet in 
diameter, yet we found seventy-nine skeletons within 
it. Most of the burials were upon the original surface 
of the ground and many of the skeletons had various 
implements placed near the hands. In one instance a 
large flint dagger or sword fourteen inches in length 

THE ALTAR FROM THE EFFIGY 
MOUND AT HOPEWELLS AND 
SOME OF ITS CONTENTS. 

and sharpened at each end lay along the right femur 
of a vet:y well_preserved skeleton. 

The !Scioto Valley was by far more densely populated 
in pre-Columbian times than any other section of the 
State. Good springs were numerous, game was abun
dant, and the fertility of the soil was unexceled. In 
Ross, Pike, and Pickaway Counties primitive man 
found conditions most favorable for his existence, and 
he was not slow to avail himself of these natural re
sources. Along the main Scioto and in the valleys of 
the two Paint Creeks he erected large villages, fortify· 
ing his towns by earthern embankments-building his 
burial and ceremonial mounds within the inclosures. 
Wherever a large village existed it follows that numer· 
ous mounds were necessary. , Wherever the population 
was considerable, the more skilled workmen in flint 
chipping, the sculptors of human and animal effigies, 
bird and fish likenesses, the carvers of shell and bone 

ornaments were attracted. At such centers their work I With a view to exploring the ruins of the Scioto Val
would command more in exchange and they would be • ley, we spent the months of July and August, 1888, and 
safer from the inroads of homeless, roving savages, I March, April, May, and June, 1889, in Ross County. 
such as lived in isolated portions of tl:e State away I Upon the North F�)rk of Paint Creek in the edge of 
from the larger streams. the village of Frankfort is a fortification of considera-

MAKING A SECTION THROUGH THE EMBANKMENT AT FORT 
ANCIENT. 

It is perfectly natural that the archreologist should 
prefer to examine the large and extensive village sites 
and inclosures. In them he finds the implements and 
ceremonials reprllsenting the highest attainments of 
primitive man. In the small scattered mounds in the 
hilly sections of Ohio he finds hasty burials, crude and 
exceedingly primitive objects, diminutive skeletons, 
and the crania of a long-headed race (dolicocephalic). 

© 1892 SCIENTIFIC AMERICAN, INC, 

ble extent. It occupies the same site of the famous 
Shawnee Indian town, Chillicothe. However, it is al
most unnecessary to add that the Shawnees, who oc
cupied the place in historic times, did not use the tu
muli for burial places, and left their implements upon 
the surface and especially along a small creek a half a 
mile east of the mound. 

Upon the farm of Mr. Tighlman Porter, whose dwell
ing is at the western:side of the village, are five mounds. 
Three of them form a connected group a few yards 
south of the pike leading to Washington C. H. The 
two others are near together, about three hundred 
yards distant. Mr. Porter permitted us to open two 
of these. 

The first mound opened was oval in outline, its di
mensions being one hundred and ten by sixty feet, 
with an altitude of five feet. The bearing of the long
er axis was north, thirty degrees east, and the greatest 
width was at a distance of forty-eight 'feet from the 
southern end. For distinction the point where these 
two diameters crossed will be called the center of the 
mound. The real center, of course, lay several feet 
further toward the north. Our work revealed a stone 
pavement about two feet in width near the base of the 
structure. It may be considered certain that when 
this pavement was laid the completed mound rose from 
its inner edge. This being the case, if all the earth 
washed from above and covering the pavement at the 
time of our exploration was restored to its original 
position over the upper surface, the height of the 
mound would not be increased more than four feet. 

The following description of the mound, taken from 
"Primitive Man in Ohio," together with illustrations 
of the objects and ground plan, may prove of interest 
to the reader: 

" Beginning at the south end of the mound, we ex
tend a trench entirely through it, twenty-two feet 
wide at the margin. This was gradually extended un· 
til at .the center it measured thirty-four feet-narrow
ing somewhat thence 10 the northern extremity. Thus 
we were at no time more than about seven feet from 
the 'circumference of the mound as it was built. As 
everything we found was within these limits, the results 
of the exploration would have been the same had 
every spadeful of earth been removed. To satisfy our
selves fully upon this point, we dug narrow trenches 
at �everal places toward the outer edge of the mound, 
always with the same result-finding only the stone 
pavement alluded to. 

" There were two skeletons about three feet below 
the surface at the hig hest point of the mound ; nothing 
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had been placed with them, and they were evidently 
intrusive burials. 

" One foot below the surface, near the western side 
of the trench, about twenty-four feet from the margin 
at which we began was the outer whorl of a sea shell. 
It measured six inches in wid th by ten and a half inches 
in length, and the whorl and edges had been cut down 
with great care, and had apparently been used as a 
vessel. It was filled with clean, fine sand, and lay 
with the opening downward. 

" With these exceptions, there were no objects found 
anywhere above the base of the mound. Possibly the 
shell had been buried with a body whose last trace . 
had disappeared by reason of its proximity to the sur
face. If this is the case, it may be reasonably looked 
upon as an intrusive burial, like the skeletons men· 
tioned. 

" The mound was distinctiy stratified, although the 

SW ATISKA CROSS (Two-fifths size). 
Original of sheet copper; Effigy Mound, Hopewe

,

lls. 

I strata were not always regular, being thicker in some I 
parts than in others. Beginning at the top, it was 
composed of : 

Black soil . .. . . . .  " . . .... . ... .... . ..... . . .  1 ft. 
Gravel. ., .. , ............. , ..... ......... 1 " 
Brown earth or loam. . . . . . . .  .. . . .. . . ..... 3 in. 
Yellow clayey loam .. . . . . . . .  , .. ...... . . .. 3 " 
Black soil . .  . . .. . . . ... . . . .. . . . . . . . . . . .. 6 " 
Clean white sand. . . .. .. . '.......... 8" 
Black soil containing pebbles .. . . . 3 to 4 " 
Gravel mixed with clayey sand . . . .. . . . ... 1 ft. 

•• Immediately underneath the bottom layer, upon 
the original surface, we found the most remarkable 
deposits, both as to quantity and variety, that it had, 

dently taken place elsewhere. Alongside of these' cayed, for the soft earth upon which they lay was cer
pieces of bone lay the outer whorl of a sea shell, C, tainly not natural soil. 
measuring 7 by 12!i in. It was placed in a mass of .• At th� same distance from the margin as these 
very fine black earth; and, like the one near the top of plates were two skeletons, F F, one on either side of 
the mound, was filled with sand. the middle line and about ten feet from it. Five feet 

" It may be a matter of some significance that all, farther on, lying six feet nearer together than the last, 
the shells of the kind that we refer to present this same were two others, G G. All these had their heads to 
peculiar feature. They are either wholly or partially the southwest. The bones were so decayed that the 
filled with sand, which is entirely free from clay or 
gravel, as if taken from a stream of water. 

" At twenty-five feet inside of the middle line were 
three pockets, D, two feet apart, nearly in an east and 
west line. The most western one was four feet from 
the line and twenty-eight inches deep, being filled with 
ashes. 

" The next discovery was at a distance of thirty-two 
feet from the stone circle, and two feet east of the 
middle line, at the point, E, where we made a very in
teresting find. In a mass of fine, soft, black earth 
were two thin copper plates, one placed above the 
other, and about an inch apart. The lower plate 
measured 7 by 9Yz in., the upper 6 by 8 in. Spread out 
evenly upon the lower plate were 197 large shell beads, 
neatly drilled, finely polished, and perfect in every re
spect. Resting on these, in contact with the upper 

7,232 FLINT DISKS FROM A SING LE 
MOUND AT HOPEWELLS. 

plate, were twenty-one of the copper spool-shaped ob· 
Jects, which Professor Putnam, curator of the Peabody 
Museum, is of the opinion were intender1 for ornaments 
to be worn in the lobe of the ear. They are made of 
two disks of copper, each having a double curvature, 
and joined by a hollow cylinder of the same material. 

various parts comprising the skeleton could not be 
taken out. 

" At the center of the mound was a space two by four 
feet, H, where the earth had been burnt to a depth 
of three inches. On this was piled up at least six 
bushels of ashes in a dome-shaped mass. They were very 
fine, free from the slightest admixture of charcoal or 
other substance, and almost as white as snow. The fire 
from which they resulted, which had evidently been 
made of hickory wood, had been made elsewhere and 
the ashes carefully gathered and carried to the spot. 
No relic, fragment of bone, or any other object was 
found in or near the ashes or the burnt earth upon 
which they rested. 

" Forty-five feet from the stone circle, and five east of 
the middle line, were two skeletons side by side, the 
heads pointing nearly east. Resting upon the skull of 
the first, I, was a copper plate, which had been beaten 
out so thin as to be almost destroyed by the damp 

BEA VER, OR OTHER ANIMAL CARVING, 
EFFIGY MOUND, HOPEWELLS (One-third 
size). 

grol\nd in contact with it. Only small fragments of it 
could be secured. Immediately. to the right of the 
other, J, was found a pocket, K, thirty inches deep, 
filled with ashes. A similar pocket, L, was found al
most on the middle line, and about six feet west of it 
still another, M, which was covered by a layer of small 
stones, extending far beyond its edge on every side, to 
make a bed two feet across. Between the last two were 
traces of a skeleton, N, the head of which lay toward 
the 'north. 

STONE BOWL (One-fifth size). " The next skeleton, 0, was fifty-eight feet from the 
stone circle, and five feet east of the middle line. 
Only one object had been buried with it. This was a 
very rare specimen, namely, an ornament made from 
the bone of a wild animal, and wrOUGht in the form of 
some of the commoner forms of slate gorgets. It was 
well finished, with two perforations, and, although one 
end is broken off, so that the exact length cannot be de-

so far, been our fortune t.o unearth. We will describe 

I 
Around some of these cylinders were traces of leather, 

these in the order in which we came upon them. or a similar substance, which had been preserved by 
" To aid the reader in locating the various objects, the copper, possibly a thong or a cord, by which they 

we shall give their distance from the inner edge of the had been suspended, or something that had been used 
stone pavement, A, at the southern end, and east and to prevent the rough edges of the copper from caus
west, as the case may be, of the longer axis, which may 
be called the middle line of the mound. 

" At 14 ft. inside of and 4 ft. west of this line were 
some fragments of a cremated skeleton, B, small por
tions of the skull of which remained, showing very 
distinctly the marks of fire. The burning had evi-

STONE BIRD, EFFIGY, HOPEWELLS (Full size). 

ing pain, if they were used for the purpose above in
dicated. 

" Traces of wood fiber were discernible in several 
places on the outer surface of both plates, from which 
we infer the specimens were wrapped in bark before 
deposited. The whole Imass was probably inclosed in 
skins or cloth of some kind which had entirely de-

SKELETON FROM MADISONVILLE CEMETERY, (Photograph by H. I. Smith.) 
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termined, it probably measured about six inches when 
perfect. 

" At sixty-two feet in, and ten feet east of the middle 
line, we cam.e upon another pocket, P. All . of those 
previously dlscovered had been carefullyexammed and 
found to contain nothing but ashes. This one, how
ever was covered with a large sheet of mica, which 
'gav� promise of better results below. We were not 
disappointed in our expectations, for scattered through 
the ashes within the pit were nine hundred and ninety 
pearl beads. Most of them- were very small, although a 
few of them were as large as buckshot. They were 
made from the common unio shells, so abundant in the 
streams of this region, and each one was neatly drilled. 

" Just to the east of the pit were some small frag
ments of the cranium and other portions of a skele
ton, Q. 

" Two feet northwest of the pit was found a skull, 
which proved to belong to a well preserved skeleton, R, 
measuring over six feet in length, that lay extended 
with helld to the south, On the forehead were five befl.f 
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�usks, each with several h

.

oles dr:illed partially through 

I 
�red seyen b� ten feet, and two feet in thickness, its I {lerforated bear tusks, tl;l.ree spool-shaped ornaments. It. Probably all these perforatlOns h�d formt:;rly held long aXIS at right angles to that!�f the mound. Scat- The teeth were discolored by the oxidized copper. Besmaller teeth, pearls, or some other obJects WhICh were tered about through the ashes WIth no regularity as to tween the femurs �ay twenty disk-shaped perforated supposed to en�ance the beauty of the ornaments. �osition, we found � number of flint flakes and twenty- beads, made from the mussel shell and well polished. One of them. stll� holds the tooth of a ground hog SIX fine leaf-shaped Implements, five plates of mica, cut The work at Chillicothe resulted in the finding of a neatly fitted mto.lt. out to perfect circles somewhat larger than a silver great many interesting ornaments implements and " By the left sIde of the head lay four spool-shaped dollar; a celt of symmetrical form, highly polished, ceremonials. In a large mound up�n the farm of Mr. 

ornaments; at the top of th� hea� we�e two flat beads, Janes, three miles southeast of Chillicothe, upon the about three-fourths . of an mch m dl.amet�r, . made of banks of the Sciotq we found one skeleton which had muss�l shell, each WIth two holes �rllled m It . . Near evidently been interred a long time after the death of the rlgh� t:;lbow was a copper pla�e, SIX by seven mc�es. the individual. Indeed, the bones must have been trans-T�e pos�tlOn d tJ::te skeleton, WIth the accompanymg ported a considerable distance, for not only are many of 0h.�ects, 18 shown m.the figure. . them absent, but those present are not in their proper �t seventy �eet m, and h:elve feet west of the mld- order. The cervical lumbar vertebrre are missing, as dIe hne, at a pomt mar�ed S m the plan, w!'l found o�e are some bones of the hands and feet. The right radi-
of the altars firs� described by Messrs. SqUIer & D'avls, m; is turned almost at a right angle to the ulna, and 
the first of the kmd we had ever �een. � mass of c�ay the right tiQia lying across the lett fibula, which is it-
had been worked or kneaded un�ll .

. 
of umform con.slst self several inches out of its true J>osition. The bones �ncy, an� spread on the bottom m a layer ab�mt etgh.t are unusually largeland heavy. The breadth across the mches thICk. It had been dressed off at the SIdes untIl shoulders with the bones correctly placed was nineteen 

inches. The only relics found with it were forty shell 
beads near the right wrist. 

SKELETON FROM MIAMI VALLEY. (Photograph by H. I. Smith. ) 

the top was a rectangle twenty four by thirty inches, 
the corners being neatly rounded. A depression twelve 
by eighteen inches, with a depth of four inches, the 
corners rounded, like those of the outer perimeter, was 
then excavated, leaving a rim or border with a uniform 
width of six inches. After this the entire altar had 
been subjected to an .intense heat, for we found it 
burned red and hard throughout, the basin being filled 
with ashes and small fragments of human bones almost 
destroyed by the heat. There were no means of ascer
taining whether the altar had been burned before the 
cremation had taken place, or whether it had been 
allowed ,to dry in the air and hardened by the same 

together with great quantities of calcined bones of vari
ous animals and birds. Nearly a half bushel of charred 
hickory nuts was also discovered and hundreds of 
fragments of pottery. The most interesting find was 
that of fourteen earthenware pots, each of a capacity 
of about two quarts. They had been placed m the 
ash bed, most of them with the mouth turned down
ward. Owing to the looseness of the ashes, we could 
easily uncover them sufficiently to determine their size 
and shape. It was impossible to get any of them out, 
as they were very soft and much broken, although all 
the pieces remained in their proper places-thus prov
ing the vessels had been entire when deposited." 

VERTICAL SECTION OF MOUND IN BROWN COUNTY. 

At Oregonia, in the mound briefly mentioned in the 
commencement of this article (in which were seventy
nine skeletons), a great many partial interments were 
observed. Frequently the head and shoulders of the 
skeleton would be found lying doubled up, or possibly 
the long bones of the individual placed in a pile. A very 
interesting conclusion can be drawn from these facts. 
The Ohio savages were undoubtedly great warriors, 
and it is reasonable to suppose that tribes in pre-Colum
bian times held the dead in great reverence, as did the 
Shawnees, Delawares, Miamis, Mingoes, and such 
tribes as the French and English found in the North
west Territory one hundred and fifty years ago. They 
warred with each other. The bodies of the slain on 
every battle field were doubtless horribly mutilated by 
the victors. The survivors of the defeated party would 
take with them to their village the bones of their fel
low warriors. Hence our frequent finding of partial 
skeletons in the mounds. 

In August, 1891, the survey took the field in the in
terest of the World's Columbian Exposition, locating 
at Anderson Station, Ross County, Ohio, upon the 
farm of Mr. Cloud Hopewell. The farm borders upon 
a beautiful stream, the North Fork of Paint Creek. 
There are some twenty-six mounds, nearly all of which 
are inclosed by an embankment. One hundred and 
eleven acres are within the fortification. The mounds 
vary from eighteen and twenty inches in height and 
thirty feet in diameter to one twenty-three feet in 
height, five hundred feet long, and two hundred and 
thirteen feet wide. The finds made in these mounds 
exceeded in importance in the vast number of singular 
implements and ornaments, in the multitude of burials, 
in the beauty and symmetry of the copper, obsidian, 
mica, stone and terra cotta desi�ns and figures, any 
previous archreological discovery m the United States. 
From one of the mounds was taken seven thousand 
two hundred and thirty-two flint disks. The accom
panying illustration gives an idea of the magnitude of 
the flnd. The largest mound, known as the Effigy, 

A, earth, charcoal, and human bones mingled; B, .. post holes," or excavation ... , below bllse of mound, which were filled with burnt rock; C, layer will doubtless become famous among archreologists on 
earth burnt red; D, black earth; E, altar containing skeleton; F, sk�leto D; G, a second skeleton; H, a third skeleton; I, layer of bark lind account of its peculiar contents. It would not be just cbarcoal. to Prof. Putnam 'and the. World's Fair directors to 

fire that had consumed the body. We were very desir
ous of securing this altar, for no one had ever succeed· 
ed in removing one entire. The men dug carefully 
around it, leaving what we considered a safe margin of 
earth on-every side, and then endeavored to lift it out. 
In spite of all our efforts it broke in two pieces, but 
each part was removed without further injury and 
placed in a large box. Unfortunately, we allowed it 
to dry out too rapidly, in consequence of which it 
cracked and scaled badly, and in a few days it was in 
fraglllents. 

.. Directly east of it, twenty-five feet distant, was a 

" It appears that this mound therefore contained 
many interesting features throughout almost its entire 
extent; while others much more imposing in appear
ance held nothing worth digging for." 

In 1889 the second Porter mound was opened. It 
lies upon the southeast side of the pike and forms one 
of a group of three. Its height is nine feet and its 
diameter seventy-two. The character of the objects 
found and the burials much resemble those of the 
tumulus just described. However, more copper was 
found; one copper deposit in particular of several celts 
and spool-shaped ornaments occurring in a layer of 

EFFIGY OF UNKNOWN BIRD, HOPEWELLS, 
ROSS COUNTY, OHIO (Full size). 

mass of b1H'nt clay (T), irregular in outline, about four 
feet across and four inches in thickness. The surface 
was flat, and had no remains of any kind placed on it. 

" Seventy-eight feet from the starting point and ex· 
actly on the middle line were two extended skeletons, 
laid;near together, withJfeet to the north. Near the head 
of one (U) was a plate of copper six by seven inches 
and four spool shaped ornaments. The plate had 
fragments of thread adhering to both sides, as though 
it had been wrapped in cloth. Under the head of the 
other (V) were four more spool-shaped ornaments. 
Eleven wolf teeth were found among the cervical verte
brre. They were neatly drilled for suspension. Two 

gravel some distance above the base line. The crania 
were all of the brachycephalic type, as was noticed in 
the skulls of the other Porter mound. A large num
ber of cremated skeletons occupied the northeastern 
portion of the mound. In some instances the bones 
were almost entirely consumed; others were burnt to 
the waist, with the upper part of the trunk and skull 
entire. Several were burned from the head downward 
to the hips, and nearly all of the cremated skeletons 
had more or less copper with them, which was greatly 
affected by the heat. 

The most important skeleton taken from this mound 
is one which in our notes is known as G. It was well 

BEADS AND TEETH FROM ALTAR, EFFIGY MOUND, HOPEWELLS. 

perforated ornaments made from a mussel shell were 
also excavated. No doubt these had formed a neck· 
lace. Between the jaws were fifty pearl beads, which 
had evidently been placed inside of the mouth at the 
time of burial. The craniulll was saved entire. 

., The last thing in the mound was at a distance of 
eighty-two feet from our place of beginning. Here we 
came upon the edge of an ash bed (W), which meas-

preserved and had been carefully extended upon a 
mass of soft black earth. At its feet was a copper 
plate seven by twelve inches, covered on both sides 
with the remains of cloth and wood. About the head 
and neck were six hundred and six beautiful pearl 
beads. Many of them were fully half an inch in diam
eter, all were drilled, and the greater part still retained 
their original luster. Among the vertebrw were eight 
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speak specifically-of the work< accomplished, as the in
vestigations were carried on at the expense of the 
Fair ; but a few general remarks will be permitted. 
The following account taken from an article by the 
writer in the April number of the Californian Illus
trated Magazine, accompanied by illustrations kindly 
loaned by the editor of the above-named publication, 
may be of interest.* 

"No single tumulus explored within the limits of 
the Mississippi Valley has yielded such a variety and 
wealth of archreological treasures as has the large 
structure near the center of the inclosure, which we 
designated the 'Effigy Mound. ' It was called an 
effigy on account of its resemblance to the human 
trunk. Its -.Ereatest diameter is from the east toward 
the west. The eastern end is high and bold in out
line, the western rather low. There are undulations on 
the top and {lrojections on the northern side resembling 
shoulders. The builders had added to the mound at 
six or seven different periods, hence the irregularities 
in its outline and its consequent resemblance to the 
human trunk. The center of the mound is higher, 
and well indicates, by its gradual swelling, the chest. 
A little beyond the chest the mound is narrowed to a 
diameter of 160 feet, and this would indicate the waist. 
We speak of the mound externally, of course, when we 
say that it is a likeness of the human trunk. Inter
nally, it gives no evidence of having been constructed 
in portrayal of the human body. Its likeness to that 
form is, therefore, purely accidental, and we have es
tablished the term more for the sake of conveni
ence than to convey the idea of an intended effigy. 

" A burial mound of such great dimensions as the 
Effigy could not be explored by a continuous trench or 
one large excavation. We had to divide the structure 
into seven sectionsJeach sixtyjfeet in width. These cuts 
were run north ana south across the shortest diameter 
of the mound. Teams and scrapers were employed to 
expedite the investigation, and each section was dug 
out by scraping until a point four feet from the base 
line was reached. The base line is the original floor 
or bottom of the mound. The teams were then moved 
to another portion of the mound, land laborers with 
pick and shovel carefully examined the remaining four 
feet, beginning at the south end, on the base line, 
and working toward the north. 

,. In erecting the structure, primitive man had 
cleared the ground of underbrush and bushes, built a 
fire upon it and burned it hard, placed the bodies of 
his distinguished dead upon the level floor thus at
tained, and heaped the mass of earth above. So, by 
keeping along the hard burnt base line, excavating 
was rendered easy, and the positions of skeletons and 
objects located without difficulty. 

., Section No.1, or the first trench cut in the mound 
near the eastern end contained nothing. Section 
No.2 exposed several skeletons, accompanied by some 
interesting implements .. 

" Foremost among these was a large adult skeleton, 
five feet ten inches in length, whose head pointed to
ward the south. The men gave him the name of 'The 

* The photogral!hs from which tbese illDstratlOns were made were 
taken try_ W. A. Richardson, Harl&nil .1. Smith, cfulton Cowen, and 
George I.lttle. . 
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King of the Mound Builders,' and although the name very extensively with northern tribes, also that the 
is m ore sensational than scientific, its implication may natives of the Gulf States traded shells, mica, and 
not be contrary to the truth. At his head were cop- fossil sharks' teeth for copper and fine flint imple 
per antlers, twenty-two by twenty-three inches. From ments. The effigies represent southern Jife, the obsid
the forehead and crown, and reaching to the base of ian Mexican, and the Busycon and Pyrula· shells the 
the skull, was a heavy copper plate, bent and made to North Carolina or Florida nations. Perhaps the 
conform to his cranium. In his m outh were beautiful Swatiska was known to the Aztecs. Several crosses 
pearl beads, upon his chest and abdomen were copper have been sculptured upon the temples and tablets of 
plates, while his entire person glittered with mica, Mexico and Central America. It is, therefore, quite 
pearl beads, shell ornaments, and pendants. His faith- reasonable to conclude that the more southern nations 
ful women had made for him a short skirt of rough knew its use. The savage of the Ohio Valley did not, 
cloth, similar to coffee sacking in texture, and whe-re and therefore placed it with a mass of copper, most of 
the copper had come in contact with it, it was very well which was designed for ornamental use only. 
preserved. Upon the ankles were strings of copper, " The second deposit of copper lay 15 ft. north of the 
spool-shaped objects and beads. Near his right shoul- first and upon the base line of the mound. It covered 
der was a large spear-head of agate. A pipe of fair two decayed skeletons. The objects were fairly well 
workmanship rested near his jaws. divided between copper plates and celts. The largest 

" Section No. 3 was by far the most important. ax ever found in the United States, weighing thirty
In it were discovered three adult skeletons accom- eight pounds, twepty-two by five inches, lay near the 
panied by many objects, a mass of singular designs 

I 
western edge of the· deposit. The other celts were 

in sheet copper, two skeletons covered by a layer of smaller, some of them being but an inch in length, 
copper, a clay altar filled with ceremonial and orna- I while the average weighed two pounds and were six 
mental obiects, and many skeletons with and without by three inches. 
objects. The burials in cut No. 3 were made promiscu- " The copper plates were of nearly uniform size. The 
ously, that is, the skeletons were not placed at certain copper in them had originally been sheet, and was un
distances from the center of the mouna or from the doubtedly hammered thin in a cold state. They va
altar, nor was there any regularity observed in the ried from a sixth to a quarter of an inch in thickness, 
placing of objects about the remains. Mounds are fre- were eight or ten inches in length, and six or seven 
quently described as containing skeletons placed in a inches wide. The corners w ere slightly rounded Oc
square or circle, with the· heads, in the case of a casionally the plates were perforated for suspension. 
square, in each row pointed the same way. In all " Beneath the copper lay two badly decayed skele
our mound exploration, we have never found all the tons. Copper usually preserves anything it comes in 
skeletons pointed in the same direction. There seems contact with. Yet, in spite of the great mass of metal 
to be no preference for any one cardinal point above above these skeletons, their bones were almost dis 
the other. solved into dust. The remains were so far from 'the 

" Particular attention is called to the evident lack surface, atmospheric agencies could not affect them. 
of conformity in the burials in this mound. Because With so much copper over them, all conditions were 
of the great richness of the structure, we would assign favorable for their preservation. We are, therefore 
it a prominent place among the tumuli, the contents convinced of the great antiquity of the mound. Nea,; 
of which have given us substantial information con- the northern end of the cut lay an altar three by four 
cerning the origin of the Ohio primitive man. If there feet in length, with several bushels of interesting ob
ever was any intention on the part of the mound- j ects and ornaments, all of which had been melted and 
building clans to exhibit their knowledge of geometry run into one general mass. The copper was melted, 
or artistic arrangement of the burial places, we would the bone implements, the ornamental shell disks, and 
have supposed that this knowledge would have been many of the effigies were cracked and calcined and 
made manifest in this structure. But there is no evi- very nearly destroyed by the intense heat. A con
dence of an ability to make accurate measurements, glomerate mass, in which are hundreds of ornaments 
nothing to indicate a uniform method in interring the of all conceivable materials, was taken from the center 
dead. Even the most wonderful finds seemed to have of the altar. It is two by three feet in extent. 
be�n ca!el�ssly heaped together. . " Nearly all the mounds in the Scioto Valley contain 

Begmmng at the south end and proceedmg toward altars. Very few have been found in the tumuli of 
the north in cut No. 3, we found a deposit of copper other sections of the State. The smaller altars con-

FLINT DAGGER, CELT OF COPPER, SHELL DIPPER, FROM 
HOPEWELLS (One-fifth size). 

are not high and the chin is receding. Copper brooches 
and buttons covered with silver, bone beads, delicate 
bone needles, sandstone tablets, and thousands of flint 
flaked knives were taken from the deposit. All told, 
the finds from this altar alone filled fifteen large boxes. 
This will give an idea of the magnitude of the find. 
After the taking out of the second altar there were no 
more important discoveries. The six great deposits of 
this m ound place it ahead of any similar structure in 
the world in archreological importance. Any one of 
four of the six deposits would have amply paid for the 
eXJlense and time necessary for the exploration." 

When the detailed report of the work done by Pro
fessor Putnam and his colleagues is published, the life 
of the prehistoric peoples in Ohio will be fully under
stood. The exhibit in Chicago in the professor's de
partment will contain all the finds of the past year 
and a half. Archreologists can look forward with a 
great deal of pleasure to an inspection of the collec-
tions. WARREN K. MOOREHEAD. 

DRINKING WATER A SOURCE OF MALARIA. 
By RICHARD WAGGENER, M.D., Pensacola, Fla. 

DR. CHAILLE, Professor of Hygiene, Medical De
partment, Tulane University, of Louisiana, stated in 
one of h is lectures that although sanitarians gener
ally admitted that malarial fever might be caused by 
drinking water contaminated with the poison, yet 
any evidence bearing on the subject ought to be pub
lished 

I have been struck so forcibly, time and again, dur
ing the past five years, with instances where the water 
supply was obviously the source of malaria, that I 
have concluded to write my thesis upon this subject. 
Not being on the ground, I will have to dispense with 
many valuable data and much information I could 
otherwise obtain, and will therefore confine myself to 
relating the three most important facts coming under 
my observation. 

The writer has resided, during the past five years, on 
the Naval Reservation, near Pensacola, Fla., serving 
as Apothecary, U. S. N., at the Pensacola Naval Hos
pital, and assisting Surgeon John W. Ross, U. S. N., 
in a very large practice. The Naval and Army Reser
vations are sItuated on the north side of Pensacola Bay, 
about- seven miles southwest of the city of Pensacola, 
and about one and- a half miles from the Gulf. The 
Navy Yard, the villages of Warrington and Woolsey 
(combined population about 1,200), lying Just without 
its walls, and the Naval Hospital, three-quarters of a 
mile west, are situated on the Naval Reservation, and 
Fort Barrancas, Army Barracks, etc., are situated 
on the Army Reservation, one mile west of the Navy 
Yard. 

The villages of Warrington and Woolsey are at the 
present day extremely unhealthful places, being strong
ly malarious throughout the whole yearlr,and especially 
so during the summer and autumn. This condition 
of affairs has existed during the whole period of my 
residence there, and certainly for some years previous, 
but the older inhabitants, many of whom have lived in 
the place since years before the war, all unite in de
claring that previous to about the year 1872 the place 
was considered very healthful, that chills and fever 
were unknown, and that people from the interior 
would locate there for a time to recuperate from ma
larial troubles. 

several feet above the base line. There were one hun
dred and twenty separate designs in this deposi!i all 
of which had been wrought from sheet copper. They 
varied in size from two to three to seven by ten inches. 
In all our mound-opening experience, nothing has ever 
been found which approached some of the designs oc
curring in this deposit in archreological value. There 
were several good likenesses of the Swatiska cross. 
When the first one was picked up, we thought the re
semblance of that famous religious emblem purely 
accidental, but as another and another were secured 
and inspected by our wondering eyes, we became con
vinced that the crosses were not conceived and manu
factured by those ignorant of its symbolism. The 
form of the cross is familiar to many of our readers. A 
sketch of it is shown in the accompanying figure. 
Like the Greek cross, the arms are at right angles. 
Each arm is of the same length, but there are projec
tions at the end of each, an inch or so in length, and 
these give the emblem its great significance. 

Having satisfied myself that the above was true, it 
was but natural for me to wonder why such a change 
had occurred in the healthfulness of the place, and to 
try to ascertain the cause. After carefully investi
gating the matter, I have concluded that the water 
supply of the villages in question is the source of the 
greater part of the malarial poison with which the 

tained nothing, the larger ones are usually filled with inhabitants are afflicted, because the only change of a 
the possessions of the builders of the m ound Whether sanitary nature which has occurred to them since the 
the offerings which they have deposited in the altar time of their comparative healthfulness to the pres
fire were in commemoration of the dead or in the ob- ent day consists in their water supply, and in this 
servance of some ceremony, we are unable to say. The they have made a very decided change, as I shall pro
altar itself is invariably composed of clay and was ceed briefly to relate. 

" The cross of the Hindoos, of the Phenicians, the 
cross the French anthropologists have found upon the 
pottery and in the tombs of aboriginal man all over 
Europe, in an Ohio mound ! Were these things found 
alone, we must conclude that their presence was due 
to the influence of the whites. But associated with 
them were fanciful designs, such as fish, combs, eagles, 
scrolls, diamond-shaped stencils, and leaf-like designs. 
Not far removed from thi" deposit were vast quantIties 
of obsidian implements, effigies of the bird, beaver, and 
fish, all carved from stone and made of terra cotta. 
Some of these are shown in the illustrations. They 
are southern in character, and from the fine workman
ship evinced in them, we feel confident in making our 
assertion that neither the Indian of post-Columbian 
times nor the French or English trader ever saw or 
heard of them, let alone making them. The white 
man gave to the Indians of the Ohio Valley beads, 
tomahawks, iron kettles, wampum, medals, looking 
glasses, and knives. In short, he presented them with 
articles which would be of value. That he would give 
them bird, animal, and fish effigies, and above all the 
Swatiska cross, is preposterous. We make bold to say 
that there was not a trader or a pioneer that ever 
heard of the cross or knew of its use. The Swatiska 
is so little known to- day that it is mentioned in but 
two encyclopedias, and aside from works of a religi ous 
or anthropological character, one cannot find mention 
made of it. 

" The natives of Mexico employed obsidian in vast 
qJIantities, and were adepts in chipping it into desired 
forms. Wf'f refer particularly to the Aztecs. The 
Spanish chroniclers inform us that the Aztecs traded 

moulded in situ. In the case of the larger altars, the The point of land upon which the villages of Warring
rim about the cavity is eight or ten inches in width. ton and Woolsey are situated is a low, sandy beach, 
The cavity is from four to six inches in de1?th, with about six feet above sea level, the soil consisting of a 
slop,ing sides. It is usually burnt a bright bnck red layer of sand, mixed with organic material, overlying a 

, Cuts Nos. 4 and 5 contained many skeletons. There swampy and marly subsoil. Water is found in the 
was nothing remarkable with any of them. driest season at an average depth of three and a half 

" Cut No. 6 was almost as interesting as No. 3. feet. Back of the villages there is a fnrther rise of 
There was a larger altar in this cut than in No. 1I, and about forty feet, consillting of sand and clay. The 
eight or ten times as many specimens in its cavity. villages are the offspring of the Navy Yard, upon the 
Near the center of the cut were two skeletons, over locatIOn of which potable water was sought and evi
whose heads stones had been neatly arched The dently found consisting of two springs at the foot of 
skulls were preserved, and we succeeded in removing the rise alluded to above, which boiled up out of the 
them nearly entire, although the other bones of the pure white sand, clear and cool even during the hottest 
body were badly decayed. ·part of the summer. The authorities in the yard, hav-

" Our conclusion is that the builders of the Effigy ing at that time no reservoirs for collecting rain water, 
Mound were acquainted with .the Mexican civilization caused these two springs to be curbed in with brick for 
and cotemporaneous with the mound-building period. their own supply. These springs are still in existence, 
There were hundreds of obsidian implements in the and are known as the " Commodore's Springs." This 
second altar, such as have been briefly mentioned source supplied most of the drinking water to families 
above. Many of these were of the finest workmanship, residing in the villages, a small portion of them pos
varying in length from six to ten inches, and in width sessing cisterns, but preferring this water in summer on 
from three to five. Their edges were sharp and clearly account of its coolness, until about the year 1872. About 
defined. Barbs or shoulders for the attachment of that time driven wells were introduced, and these be
shafts have been chipped with unfaltering precision. ing cheap, quickly put in operation and convenient, it 
Some of the obsidian had been worked into long and was not long before almost every household had one or 
delicate knives. Many of these were slightly curved more of them in the back yard. The wells are driven. 
like a sickle while others were double-edged and dag- as a rule, only about twelve feet deep, some of them 
ger-like. Thirty or forty were sec

. 
ured entire, but the 

I 
half that depth, and constitute the present water sup

great majority had been cracked and broken by the ply of the villages. 
heat of the fire, which, as in the case of the first altar, Another fact: In January, 1886, a marine guard, 
was built upon the deposit. How unfortunate that the numbering about forty men, arrived at the Pensacola 
builders resorted to .this destroying element I How Navy Yard for duty at that station. These men came 
valuable to science would be these implements, effigies directly from the north). and were in fine physical con
and ornaments, had they been deposited as were the dition. During their nrst year on the station they 
two masses of copper I began to have attacks of remittent and intermit-

" There were pipes, large bear teeth, copper spool- tent fever; during their second year there was a much 
shaped objects, thousands of beads, little statuettes larger proportion of them on the sick list, and between 
resembling human and animal figures, and many other July 1 and August 15 of their tUrd year (1 888) every 
things. One of the pipes represents a duck stand- man in the guard had an attack of either intermittent 
ing upon the back of a fish. The execution is admir- or remittent fever, twenty-five of the forty being in 
able, all the parts of both being clearly defined The the hospital at one time. They were sent north to 
hole for the stem runs through the mouth of the fish, Norfolk, Va., on August 15, many of them, far from 
and the bowl is in the back of the duck. A carving well, but their improvement was steady after leaving. 
three inches in length and an inch in thickness repre- On account of this circumstance, the department h as 
sented a human face. The right side is badly dam- not seen fit to send another marine guard to Pensacola. 
aged, the left side and the crown is entire. The nose i Surgeon John W. Ross, U. S. N., in his annual report 
is long and almost abnormally large. The cheek bones . to the Surgeon-General for the year 1888, says: " The 
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